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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 

display device which allows the improvement in 

workability at the time of assembly of the liquid 

crystal display device, the improvement in workability 

at the time of its disassembly, the prevention of 

partial damage and the suppression of trouble (panel 

offset, inclusion of foreign matter, etc.), arising 

before the fixation of a front frame during assembly sr****?**-* 

work. , , ■ * * - v 

SOLUTION: This liquid crystal display device consists 
of a liquid crystal panel 1 which is packaged with a 
liquid crystal driving IC and a substrate, a back 
light unit 2 which may be positioned and mounted with 
this liquid crystal panel 1 and is provided with 
projection on both longitudinal sides and the front 
frame 3 which is provided with positioning holes 3a 
and 3b in the positions corresponding to the 
projections 2a and 2b of the back light unit 2. The 
projection 2a on one side of the long side projects 
from the positioning hole 3a to sufficiently assure a 
catch and the projection 2b on the opposite side of 
the long hole exists within the positioning hole 3b to 
shallow the catch. 
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[Title of the Invention] 

LIQUID CRYSTAL DISPLAY DEVICE 



[Claims ] 

[ Claim 1 ] A liquid crystal display device characterized 
by comprising: a liquid crystal panel where a liquid crystal 
driving IC and a substrate are mounted; a back light unit on 
which the liquid crystal panel is positioned and carried and 
projections are provided on both long sides thereof; and a front 
frame provided with positioning holes disposed in positions 
corresponding to the projections of the back light unit, 
wherein the projection of one side of the long sides is 
projected over the positioning hole to sufficiently ensure a 
catching amount, and the projection of the opposite side of 
the long sides is located in the positioning hole to make a 
catching amount small. 

[Claim 2] The liquid crystal display device according 
to claim 1, characterized by comprising means for fixing the 
front frame to the back light unit in order to surely fix the 
side having the projection with a small catching amount. 

[Claim 3] The liquid crystal display device according 
to claim 1, characterized in that for final fixing for the side 
having the projection with a small catching amount, a caulking 
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part formed on the front frame is bent to be caught and fixed 
in a recessed part of the back light unit. 

[Claim 4] The liquid crystal display device according 
to claim 1, characterized in that for final fixing for the side 
having the projection with a small catching amount, the front 
frame is fixed from the back light unit side by a screw. 

[Claim 5] The liquid crystal display device according 
to claim 1, characterized in that for final fixing for the side 
having the projection with a small catching amount, the back 
light unit is fixed from the front frame side by a screw. 

[Claim 6] The liquid crystal display device according 
to claim 1, characterized in that for final fixing for the side 
having the projection with a small catching amount, the front 
frame and the back light unit are fixed with a pressure 
sensitive adhesive tape. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
This invention relates to a liquid crystal display device 
and particularly to the liquid crystal display device, which 
may facilitate fitting work for a front frame in assembling 
work for a liquid crystal module. 
[0002] 

[Prior Art] 

As the conventional liquid crystal display device, cited 
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is a device having a structure in which as shown in Figs. 8 
to 9, a positioning projection 52 formed on a back light unit 
51 is caught in a positioning hole 54 of a front frame 53 to 
secure the module strength. In the liquid crystal display 
device of this type, the dimensions of the projection 52 and 
the positioning hole 54 are determined in due consideration 
of a catching amount of the projection 52 to ensure the module 
strength. 
[0003] 

Further, as the other conventional liquid crystal 
display device, cited is a device adopting a caulking system 
as a method for fixing a module . In this liquid crystal display 
device, as shown in Fig. 10, a front frame 62 is fitted on a 
back light unit 61 loaded with a liquid crystal panel, and a 
caulking part 63 formed on the front frame 62 is bent in a 
recessed part 64 of the back light unit 61 to fix a liquid crystal 
module . 
[0004] 

[Problems that the Invention is to Solve] 
The conventional liquid crystal display device shown in 
Figs. 8 to 9, however, has the problem that since it is necessary 
to sufficiently ensure a catching amount in order to ensure 
the module strength, in assembling, fitting is difficult, and 
in disassembling, removal is difficult, and since it is 
necessary to open a front frame in order to detach the front 
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frame from the projection, deformation of the front frame is 

caused. 

[0005] 

In the case of the conventional liquid crystal display 
device shown in Fig. 10, the front frame is not fixed, before 
caulking, so that it is easily opened. Consequently, the 
disadvantages are that in reversing the module for caulking, 
the front frame is opened so that the liquid crystal panel is 
detached or inclusion of foreign matter is caused. 
[0006] 

The invention has been made in the light of such 
circumstances, and it is an object of the invention to provide 
a liquid crystal display device, which may improve the work 
efficiency in assembling and disassembling the liquid crystal 
display device, prevent partial damage, and restrain trouble 
(panel offset, inclusion of foreign matter) occurring before 
a front frame is fixed in the course of assembling work. 
[0007] 

[Means for Solving the Problem] 

A liquid crystal display device of the invention includes 
a liquid crystal panel where a liquid crystal driving IC and 
a substrate are mounted, a back light unit on which the liquid 
crystal panel is positioned and carried and projections are 
provided on both long sides thereof, and a front frame provided 
with positioning holes disposed in positions corresponding to 
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the projections of the back light unit, and it is characterized 
in that the projection of one side of the long sides is projected 
over the positioning hole to sufficiently ensure a catching 
amount, and the projection of the opposite side of the long 
sides is located in the positioning hole to make a catching 
amount small . 
[0008] 

[Mode for Carrying out the Invention] 

A liquid crystal display device of the invention is 
formed of a liquid crystal panel where a liquid crystal driving 
IC and a substrate are mounted, a back light unit (B/L) on which 
the liquid crystal panel is positioned and carried, and a front 
frame for fixing the above. Projections A, B different in 
amount of projection are provided on both sides on the long 
sides of the back light unit, and positioning holes of the front 
frame are fitted to the projections A, B to fix the front frame. 
In this structure, the projection amount of one projection A 
is set equal to or larger than the thickness of the front frame, 
thereby sufficiently securing the catching amount of the 
projecting part. The projection amount of the other 
projection B is set smaller than the thickness of the front 
frame, thereby making the catching amount of the projecting 
part smaller. The above structure can facilitate assembling 
in the procedure of catching the positioning hole of the front 
frame in the projection A from the side having the projection 
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A with a large catching amount , and then fitting the positioning 
hole to the projection B with a small catching amount. Thus, 
the projections can be effectively worked as temporary fixing 
before final fixing for the front frame is performed, whereby 
disadvantage due to opening of the front frame can be prevented. 
[0009] 

The liquid crystal display device of the invention will 
now be described according to the attached drawings. 
[0010] 

As shown in Figs . 1 to 3 f the liquid crystal display device 
according to one mode for carrying out the invention is so 
constructed that a liquid crystal panel 1 where a liquid crystal 
driving IC and a substrate are mounted is positioned on a back 
light unit 2 and stored, and then a front frame 3 is put thereon 
and fixed. 
[0011] 

Both sides on the long sides of the back light unit 2 
are provided with two types of projections 2a, 2b different 
in projection amount, and the projections 2a, 2b are fitted 
in the positioning holes 3a , 3b of the front frame 3 to perform 
positioning and temporary fixing. The projection 2a is formed 
to have a thickness equal to or larger than that of the front 
frame 3. The projection 2b is formed to have a thickness 
smaller than that of the front frame 3 . In assembling a module, 
assembling is started from the projection 2a with a large 



6 



projection amount first , and finally the projection 2b with 
a small projection amount is fitted to facilitate assembling. 
[0012] 

In the present mode for carrying out the invention , the 
projection amounts of the projections formed on the opposite 
long sides of the back light unit are set to two large and small 
values, whereby the projections can be effectively worked for 
temporary fixing before final fixing for surely fixing the 
front frame is performed. Accordingly, in reversing the 
temporarily fixed module, the front frame is prevented from 
being opened to detach the liquid crystal panel . Subsequently , 
after the front frame 3 is fitted in, a caulking part 3c shown 
in Figs. 3 and 4 can be bent in a recessed part 2c of the back 
light unit 2 to ensure the strength of the liquid crystal 
module. 
[0013] 

Subsequently, instead of the caulking part, another 
means for surely fixing the side having the projection with 
a small catching amount will now be described. In the present 
mode for carrying out the invention, as final fixing method 
for the side having the projection 2b with a small projection 
amount shown in Fig. 5, screw fixing is adopted. That is, a 
screw 13 is penetrated through a through hole 12 formed in the 
back light unit 11, and then screwed to a female screw 15 formed 
on the upper side of the front frame 14. A screw fixing part 
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of this type may be formed in from two to four portions. Thus, 
the back light unit 11 can be jointly fastened with the front 
frame 14 so as to ensure the strength of the liquid crystal 
module. 
[0014] 

Another screw fixing will now be described as final 
fixing method for the side having the projection 2b with a small 
projection amount. In the present mode for carrying out the 
invention, as shown in Fig. 6, after an insert nut 22 is fitted 
to an upper recessed part of a back light unit 21, a screw 25 
is inserted in a through hole 24 formed in the upper side of 
a front frame 23 and screwed to the insert nut 22. A screw 
fixing part of this type may be formed in from two to four 
portions. Thus, the front frame 23 can be jointly fastened 
with the insert nut 22 mounted on the back light unit 21 so 
as to ensure the strength of the liquid crystal module. 
[0015] 

The following description deals with a mode for carrying 
out the invention in which pressure sensitive adhesive tape 
system is adopted as a final fixing method for the projection 
2b with a small projection amount. In the present mode for 
carrying out the invention, as shown in Fig. 7, a pressure 
sensitive adhesive tape 33 is stuck extending from the base 
31a of a back light 31 to the side 32a of a front frame 32. 
The pressure sensitive adhesive tape 33 may be stuck to the 
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whole surface of one side of the front frame 32 or at designated 
intervals. The back light unit 31 and the front frame 32 can 
be thus fixed so as to ensure the strength of the liquid crystal 
module. 
[0016] 

[Advantage of the Invention] 

According to the invention , as described above , in the 
assembling work for the liquid crystal module , fitting work 
for the front frame can be facilitated, and the front frame 
can be temporarily fixed before final fixing for the front frame, 
whereby slippage of the liquid crystal panel and inclusion of 
foreign matter due to opening of the front frame can be 
restrained. Furthermore, in disassembling the liquid crystal 
module due to some trouble, the front frame can be easily 
detached so as to lower the possibility of causing partial 
defect such as deformation. 
[Brief Description of the Drawings] 

[ Fig . 1 ] A sectional view showing one embodiment of a liquid 
crystal display device according to the invention. 
[Fig. 2] A perspective view of a temporary joining part in 
Fig. 1. 

[Fig. 3 ] A bottom view of the liquid crystal display device 
in Fig. 1. 

[Fig. 4] A perspective view of a final joining part in Fig. 
3. 
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[Fig. 5] A sectional view showing another embodiment of a 
liquid crystal display device according to the invention. 
[Fig. 6] A sectional view showing still another embodiment 
of a liquid crystal display device according to the invention. 
[Fig. 7] A sectional view showing a further embodiment of 
a liquid crystal display device according to the invention. 
[Fig. 8] A bottom view showing an example of the 
conventional liquid crystal display device. 

[Fig. 9] A sectional view of the liquid crystal display 
device in Fig. 8. 

[Fig. 10] A bottom view showing another example of the 

conventional liquid crystal display device. 

[Description of the Reference Numerals and Signs] 

1: liquid crystal panel 

2: back light unit 

2a, 2b: projection 

3: front frame 

3a, 3b: positioning hole 

13, 25: screw 

22: insert nut 

33: pressure sensitive adhesive tape 
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FIGURE 1: 

1: LIQUID CRYSTAL PANEL 

2: BACK LIGHT UNIT 

2a: PROJECTION 

3: FRONT FRAME 

3a: POSITIONING HOLE 
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